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ABSTRACT 

 This work investigates the scope of utilizing biodiesel developed through the methyl ester from Pongamia pinnata oil 

alternative diesel fuel. The major problem of using neat Pongamia pinnata oil as a fuel in a compression ignition engine arises due 

to its very high viscosity .To make the viscosity of biodiesel competitive with the diesel, transesterification with methanol was 

made. Performance and exhaust emission characteristics of the engine were determined for various blends of methyl ester of  

Pongamia pinnata and  diesel were made and compared with neat diesel. The investigation shows that the B20 of methyl ester of 

Pongamia oil have superior performance and lower emissions, thus it is taken for further investigation. 

Hence 20% of methyl ester of Pongamia oil with 80% of diesel can be used in existing diesel engines by changing the injection 

pressure. It is an anomalous sign to use methyl esters as an alternate source of fuel. 
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I. INTRODUCTION 

 Diesel is an excellent fuel for automotive engines, but there are some problems with diesel. It emits the carbon particle. This 

elemental carbon particle absorbs toxic organic materials and is so tiny that can affect respiratory system and our skin. Rapid 

depletion of conventional energy sources, along with increasing demand of energy is a matter of series concern. Over 90% of 

today’s energy demand is being met with fossil fuels, mainly petroleum products. Therefore an energy crisis exists to a certain 

extent. .  From previous studies it is evident that there are various problems associated with vegetable oil, being used as fuel in C.I. 

Engines.  There are mainly caused by the high viscosity value of the vegetable oil.  This higher viscosity is due to free fatty acid 

present in the oil.  This free fatty acid is due to large molecular mass and chemical structure of vegetable oil, which in turn leads to 

problem in pumping, combustion and atomization on C.I engines therefore it is necessary to reduce the free fatty acid and viscosity 

of vegetable oil to make it suitable as an alternative fuel for diesel engine. 

II. MATERIALS AND METHODS 

 The present work is carried out to study the performance characteristics of a small direct injection (DI) type compression 

ignition engine using the methyl ester of Pongamia oil (MEPO). An eddy current dynamometer is connected with this engine to 

determine the engine performance with varying engine speed.  

Experimental procedure:  

 The schematic view of engine setup is shown on figure 5.1. The engine is coupled to a dynamometer whether it may be rope 

or eddy current. If the engine is connect with eddy current dynamometer out will come maximum to that of rope type of 

dynamometer. The engine is fully equipped with measurements of all operating parameters. The arrangement requires the 

following systems and apparatus for carrying out the desired experiment.         

III. RESULT AND DISCUSSION 

Performance Characteristics of the Engine for B20 at Various Injection Pressures 

Total Energy Consumption (TEC): Figure 1 shows the variation of total energy consumption for B20 at various injection 

pressures. The total energy consumption of engine was increased at injection pressure of 185 bar. This may be due to poor spray 

characteristics of the fuel at the particular injection pressure. 

Brake Specific Energy Consumption (BSEC): Figure 2 shows the comparison of the specific energy consumption for B20 at 

various injection pressures. The specific energy consumption decreased with decrease in injection pressure. This may be due to 

poor spray characteristics, high density and viscosity of the fuel.      

Brake Thermal Efficiency (ηbth): Figure 3 shows the comparison of brake thermal efficiency for B20 blend at different injection 

pressures. The experimental results show that the brake thermal efficiency decreases when injection pressure is decreased and 

increases when injection pressure is increased. This may be due to the poor atomization and mixture formation during combustion.  

For B20 blend at 235 bar, the maximum brake thermal efficiency is obtained compared to other injection pressures. This is because 
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at this injection pressure, the sprayed fuel completely diffuses with air in the combustion chamber which improves the complete 

burning possibility.                         

IV. EMISSION CHARACTERISTICS 

Unburnt hydrocarbon emission: Figure 4 shows the comparison of HC emissions for B20 blend at different injection pressures. 

The experimental results show that the HC emissions increases when injection pressure is decreased and decreases when injection 

pressure is increased.  For N20 blend at 180 bar, the HC emission increased, this may be due to the decreased cone angle and 

greater droplet size which results in incomplete combustion. 

Carbon monoxide emission: Figure 5 shows the comparison of CO emissions for B20 blend at different injection pressures. The 

lower CO emissions of B20 at higher injection pressure are due to the proper mixing of fuel with air. 

Oxides of nitrogen: Figure 6 shows the comparison of NOX emissions for B20 blend at different injection pressures. The 

experimental results show that the NOX emissions increases when injection pressure is increased and decreases when injection 

pressure is decreased.  For N20 blend at 180 bar, the NOX emission increased when compared to N20 blend at 200 bar. This may 

be due to the poor atomization, reduced spray penetration and decreased cone angle which results in poor combustion. For B20 

blend at 210 bar, the maximum NOX emission was obtained when compared to other injection pressures. This may be due to good 

atomization and spray characteristics which results in higher adiabatic flame temperature. For B20 blend at 235 bar, the NOX 

emission was decreased when compared to B20 blend at 210 bar. This may be due to poor burning of fuel because of increased 

spray angle. 

Carbon dioxide (CO2):  Figure 7 shows the comparison of CO2emissions for B20 blend at different injection pressures with 

brake power. The CO2 emissions from a diesel engine indicate how efficiently the fuel is burnt inside the combustion chamber. 

Since the spray characteristics were better at injection pressure 210 bar CO2 emissions is less. 

  

Fig.1 TEC vs brake power for B20 at various injection pressures Fig. 2. SEC vs brake power for B20 at various injection pressures 
 

  
Fig. 3. B.T.E vs Brake power for B20 at various injection pressures                Fig.4. HC vs Brake power for B20 at various injection pressures 

 

  
Fig.5. CO emission vs Brake power for for B20 at various injection 

pressures   
Fig.6  NOX vs brake power for B20 at various injection pressures 
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Fig.7 CO2 vs Brake power for B20 at various injection pressures            

V. CONCLUSIONS 

 The diesel Engine was used to test methyl ester of Pongamia oil (MEPO)as fuel and compared with conventional commercial 

diesel fuel. The brake thermal efficiency for biodiesel blend was found to be slightly less than that of diesel fuel at tested load 

conditions. The carbon monoxide (CO) emission of engine was decreased with biodiesel blend. The smoke and HC emission 

decreased with biodiesel blended fuels. The values of brake thermal efficiency for the blend B20 MEPO is nearing with the sole 

fuel when compared with all other blends. From the above experimentation it is concluded that B20 MEPO can be used in existing 

diesel engines without modification in the engine.  

Further the modification in injection pressure showed variation in performance and emission characteristics, especially at lower 

injection pressure 185 bar it shown reduction in NOx emissions. 
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